Summary
The history of monitoring is traced from ancient times until the invention of transducers and computers. The relevance of progress in resuscitation is emphasized.
The more recent evolution of electromedical apparatus is considered from single signal detection, display and alarm to multiple signal processing, trend analysis and diagnosis.
The aim of patient monitoring is to give warning of early or dangerous deterioration and to achieve this by obtaining an optimal compromise involving many design factors, clinical, engineering and economic.
A new philosophy is illustrated by the specification and development of the Lifeline patient monitor. The translation of clinical diagnoses into electronic switching logic is of particular importance. AT FIRST sight it might appear not only impertinent for a clinician to speak about engineering but also pretentious to deal with philosophy. In fact this is only a superficial examination of the latter subjects, little more than an attempt to grapple with an outstanding problem of our age, to establish communication. Thus it will be appreciated that this exploratory excursion is based on little knowledge and far less understanding. It (Carpenter, 1948 The earliest written record relevant to the history of patient monitoring is contained in the papyrus discovered by Ebers (1875) . This remarkable document, written in 1550 BC, makes it clear that the ancient Egyptian physicians were familiar with the fact that the peripheral pulse could be correlated with the heart beat:
'As to faintness of the heart. It is that the heart does speak or the vessels of the heart are dumb, there being no perception under the fingers.' The next contribution of importance was made some 3000 years later when Galileo discovered the principle of the pendulum in 1658 and used it to measure the pulse rate (Graham, 1956 The more recent evolution of monitoring equipment has been greatly accelerated by the technological resources of the electronics age and has largely taken place within the last decade. In the previous decade, however, the continuous oscilloscope display of the electrocardiogram was widely used during and after cardiac surgery and latterly high and low alarms were incorporated in these monitors. Later the vital signs, heart rate, blood pressure and respiratory rate were monitored (Geddes et al., 1962) . Computers were used to analyse the data (Freiman & Steinberg, 1964) and facilities for 'on-line' computing were developed (Jensen et al., 1966) . False alarms have always been a problem but are greatly reduced in frequency if an alarm compromise is adopted (Raison et al., 1968) in which an alarm is given only if two parameters are abnormal. The present Lifeline monitor, which is based on logical analysis of vital signs, is the latest stage in the evolution of monitoring equipment. The sequence is summarized in Table 1 . (Stewart, 1965) (Report, 1969) . The development was briefly described (Stewart, 1969b) 
